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Synergy of experiment, theory and
phenomenology essential
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ynergy of experiment, theory and
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Robust Amplltude Analyses of data

I.e. must build in S-Matrix constraints and
state-of-the-art knowledge of reaction dynamics
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Interpretations require
QCD calculations in the continuum and on the lattice

QCD-inspired models of confinement

decays essential to brief life of a hadron
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Vector decays
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ANL/KSU Bound State comps.
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ANL/KSU Bound State comps. cc bound states
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Essential to confirm all such
states with robust analyses
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éDlstanU|sh|ng compositions
l.e. ranges of forces === scattering lengths to binding
channels, and/or poles in complex energy plane

analytic continuation
(with chiral constraints when appropriate)




Prospects




meson spectrum
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negative parity

Meson spectrum I
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negative parity

Meson spectrum I

positive parity
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Meson spectrum I
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Precision analysis tools
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Precision analysis tools




Calculating on the lattice

eg. Ymg = Ty eg. M= PT

normalize photoproduction cross-sections



Scattering on the lattice

E (MeV)

m,_ = 396 MeV Hadron Spectrum Collaboration




Scattering on the lattice
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Amplitude Analysis
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Amplitude Analysis
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COMPASS @ CERN
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COMPASS @ CERN
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COMPASS @ CERN

Robust 1" results awaited
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Outstanding theory issues

* Techniques of Amplitude Analysis

with scattering on the lattice



Outstanding theory issues

* Techniques of Amplitude Analysis

» Understand reaction mechanisms
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* Techniques of Amplitude Analysis
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Outstanding theory issues

* Techniques of Amplitude Analysis

» Understand reaction mechanisms

« Crossing: eliminates y t M,
partial wave truncation 1




Outstanding theory issues

* Techniques of Amplitude Analysis

» Understand reaction mechanisms

« Unitarity and final state interactions
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Outstanding theory issues

* Techniques of Amplitude Analysis

» Understand reaction mechanisms

« Unitarity and final state interactions

m,,a T, T T2
14 T 1M | n | T
\ \ 7 \ \ T T T T
\
\ \ ! T
i '
T T T n T In T I T
T
7():
60 [
n T T 50-
\ \\ Khuri- 40 I

Treiman
=\ relations




Model Analyses

« |sobar Model



Model-independent Analyses

. Beyondthelsobar



JLab Physics Analysis Center program

homas Jefferson National Accelerator Facility

Exploring the Nature of Matter
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SffersonLah 12 GeV-upgrade

. Exploring the Nature of Matter
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QCD and the Meson Spectrum:
Thepry.oven

Full operation of 12 GeV CEBAF
over a decade imperative



QCD and the Meson Spectrum:

State-of-art detector upgrades
essential



QCD and the Meson Spectrum:
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Definitive discovery of gluonic excitations
only possible with commensurate theory effort
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